PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
H01L 21/027, 21/314, 21/768, 23/532, 
C23C 16/32, C01B 31/36 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/20900 

13 April 2000(13.04-00) 



(21) International Application Number: PCT/US99/22317 

(22) International Filing Date: 27 September 1999 (27.09,99) 



(30) Priority Data: 
09/165,248 
09/219,945 
09/270.039 



1 October 1998 (01,10.98) US 
23 December 1998 (23.12.98) US 
16 March 1999 (16.03.99) US 



(71) Applicant: APPLIED MATERIALS, INC {US/US]; 3050 

Bowens Avenue, Santa Clara, CA 95054 (US). 

(72) Inventors: BENCHER, Christopher, 977-2 Asilomar Terrace, 

Sunnyvale, CA 94086 (US). FENG, Joe; 444 Saratoga 
Avenue, #17L, Santa Clara, CA 95050 (US). SHEK, 
Mel-Yee; 33 Stanley Road, Buxlingame, CA 94010 (US). 
NGA1, Chris; 2606 Summit Drive, Burlingame, CA 94010 
(US). HUANG, Judy; 16788 Leroy Avenue, Los Gatos, CA 
95032 (US). 

(74) Agent: TACKETT, Keith, M.; Thoma&on, Moser & Patterson, 
Suite 1500, 3040 Post Oak Boulevard, Houston, TX 77056 
(US). 



(81) Designated States: JP, KR, European patent (AT, BE, CH, CY, 
DE, PK, ES, H, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 

(88) Date of publication of the international search report: 

8 September 2000 (08.09.00) 



(54) Title: SILICON CARBIDE FOR USE AS A LOW DIELECTRIC CONSTANT ANTI -REFLECTIVE COATING AND ITS 
DEPOSITION METHOD 



20b 20 



10- 



22 — 



U 



\~24 

— 15 

— IB 

—16 
—14 

13 

— 12 



(57) Abstract 

The present invention generally provides a process for depositing silicon carbide using a silanc-based material with certain process 
parameters that is useful for forming a suitable ARC for 1C applications. The same material may also be used as a hairier layer and an 
etch stop, even in complex damascene structures and with high diffusion conductors such as copper as a conductive material. Under certain 
process parameters, a fixed thickness of the silicon carbide may be used on a variety of thicknesses of underlying layers. The thickness of 
the silicon carbide ARC is substantially independent of the thickness of underlying layer for a given reflectivity, in contrast to the typical 
need for adjustments in the ARC Ihickness for each underlying layer thickness to obtain a given reflectivity. A preferred process sequence 
for forming a silicon carbide anti-reflective coating on a substrate, comprises introducing silicon, carbon, and a noble gas into a reaction 
zone of a process chamber, initiating a plasma in the reaction zone, reacting the silicon and the carbon in the presence of the plasma to 
form silicon carbide, and depositing a silicon carbide anti-reflective coaling on a substrate in the chamber. Another aspect of the invention 
includes a substrate having a silicon carbide anti-reflective coating, comprising a dielectric layer deposited on the substrate and a silicon 
carbide anti-reflective coating having a dielectric constant of less than about 7.0 and preferably about 6.0 or less. 
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